Recent issues with NLDAS-2 precipitation resulting in
soil moisture dry spots and their solution with a new
CPC precipitation quality control strategy

David M. Mocko (SAIC at NASA/GSFC), presenting slides from:
Pingping Xie, Mingyue Chen, and Wei Shi (CPC)
Jon Case (ENSCO, Inc./SPoRT at NASA/MSFC)
Brad Zavodsky (NASA/MSFC)
Youlong Xia (IMSG at NCEP/EMC)

Dry bulls-eyes evident across localized portions of CONUS,
suggesting gauges “stuck” at low/0 values and not being QC’d.



Precipitation in NLDAS Phase 2 and in SPORT
NLDAS-2 uses a daily gauge analysis from NCEP/CPC

 Temporally disaggregated to hourly frequency using radar estimates
(or other methods, if radar is not available)

* Blended with PRISM climatology

* Full details of NLDAS-2 precipitation generation given at:
http://ldas.gsfc.nasa.gov/nldas/NLDAS2forcing.php#AppendixC

SPoRT’s run of Noah LSM within LIS uses long-term input forcing
exclusively from NLDAS-2
 Downscaled to 0.03-deg grid within LIS

* For percentiles, NLDAS-2 uses 1980-2007 climatology;
SPORT-LIS uses 1981-2013 climatology

* http://weather.msfc.nasa.gov/sport/modeling/lis.html



http://ldas.gsfc.nasa.gov/nldas/NLDAS2forcing.php
http://weather.msfc.nasa.gov/sport/modeling/lis.html

SPoRT 0-2m relative soil moisture — 19 Jan 2016

Column—Integrated Relative Soil Moisture (available water; %) valid 00z 19 Jan 2016
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SPoRT 0-2m relative SM percentile — 18 Jan 2016

SPoRT—LIS 0—2 m RSM percentile valid 18 Jan 2016
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NLDAS-2 Noah 0-2m SM percentile — 15 Jan 2016

NCEP Noah — Current Total Column Sail Moisture Parcentls
Valid: JAN 15, 2018
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NLDAS-2 Precip & Noah 0-2m SM monthly anomalies
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(Left) Monthly total precip anomalies (Right) Noah 0-2m SM anomalies  image credit:
South Dakota (43.17N & 101.63W). Note the “flash drought” in 2012.  D2VidMocko

(NASA/GSFC)
Nearly every month in 2015 has below-normal precipitation.
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NLDAS-2 Precip & Noah 0-2m SM monthly anomalies
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(Left) Monthly total precip anomalies (Right) Noah 0-2m SM anomalies  image credit:
New Mexico (32.69N & 103.21W). Below-normal precipitation for NAA G
almost all months since mid-2010.
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NLDAS-2 Precip & Noah 0-2m SM monthly anomalies
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(Left) Monthly total precip anomalies (Right) Noah 0-2m SM anomalies  image credit:
Arkansas (34.39N & 91.13W). Below-normal precipitation for all of David Mocko

(NASA/GSFC)
2015. Some indications perhaps reporting was fixed in Mar 2016.



NLDAS-2 Precip & Noah 0-2m SM monthly anomalies

forcing—a — apcpsfc — Lat 26.18 — Lon —80.63
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(Left) Monthly total precip anomalies (Right) Noah 0-2m SM anomalies  image credit:
Florida (26.18N & 80.63W). Below-normal precipitation began at the ~ D2Vid Mocko

(NASA/GSFC)
end of 2012, but may have been corrected in the last few months.



Solution — CPC QC fix

The CPC group undertook the following actions:
 |dentified stations sending out reports of zero rainfall (about 95% of cases)
or sending out reports with the incorrect decimal point
* Contacted local meteorological offices to inform them of problems
 Modified QC procedures to not include these erroneous reports

The following two slides contain a map and a listing of stations with
erroneous reports for 2015.

Per CPC’s operational guidance, they are unable to generate or release
the gauge analysis for the past period with the re-QC’ed station inputs.
However, they are planning for a new version of the gauge analysis
(re-processing) sometime in FY17.



Location of stations with QC issues identified by CPC
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List of stations with QC issues identified by CPC
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CPC gauge analysis for 2015 before and after QC fix
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Before the QC fix, the dry bulls-eyes were very noticeable.

After the QC fix, these issues appear to be resolved.
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CPC gauge analysis for 2015 — South Dakota
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Image credit: Pingping

CPC gauge analysis for 2015 — New Mexico oW (cPe)
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Image credit: Pingping

CPC gauge analysis for 2015 — Arkansas oW (cPe)
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Image credit: Pingping

CPC gauge analysis for 2015 — Florida oW (cPe)
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Image credit: Pingping

CPC gauge analysis for 2015 — Vermont oW (cPe)
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Implementation — CPC QC fix

On 6 Apr 2016, the new QC filter was implemented in the operational
daily CPC gauge analysis.

The start dates of suspiciously-low precipitation reports vary widely by
location. There is some indication for a few points that low precip was
included in the analysis as far back as mid-2010. During 2015, many
more points were shown to have near-zero precipitation.

Please identify/report any further suspicious stations, if noticed.

In FY17, CPCis planning to re-process from 1979 to present over all
global land — except for CONUS, where the dataset will extend back
at least from 1948, although CPC is investigating going back further.



Discontinuities with NLDAS Phase 2 Precipitation

* On1 Apr 2010, the CPC daily 1.0-deg. U.S.-Mexico precipitation
analysis (Higgins et al.) was stopped — and replaced with a 0.5-deg.
CPC official global precipitation analysis over Mexico and Canada

* On1Jan 2012, NLDAS-2 transitioned from the unified CPC precip
product to an operational CPC product. The primary difference
between the two products is the interpolation algorithm, resulting in
some differences in the behavior of precipitation, especially right on
the U.S.-side of the border with Mexico (much lower precipitation),
in western mountainous regions, and along coastlines.

* On 1 Mar 2012, the NARR was replaced with the operational
R-CDAS, which is a real-time extension of the NARR



Summary

* The SPORT-LIS group at NASA/MSFC identified spots of very dry soil

moisture, in both

their system and in the NLDAS-2 Drought Monitor

* These spots are from issues with the CPC gauge precipitation analysis
* The CPC group identified the bad stations and improved their QC

procedure; samp
precipitation ana

* CPC (and thus NL
precipitation ana

e images for 2015 show great improvement in the
VSIS
DAS) will be unable at this time to re-process the

nttp://Idas.gsfc.nasa.gov/nldas/ David.Mocko@nasa.gov

ysis, the NLDAS-2 forcing, and re-run the NLDAS-2

 SMs. An updated CPC analysis in FY17 will be used for improved
orecipitation forcing for the next phase of NLDAS.



http://ldas.gsfc.nasa.gov/nldas/
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